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(54) RADIATION IMAGE CONVERSION 



formed is excited by light of 450Wl,100nni in wavelength. 



(57)Abstract: 

PURPOSE: To form an image with a good 
conversion efficiency by exciting with near-IR 
rays and allowing to emit in near UV rays with 
the high luminance, by using a particular 
accumulative phosphor in the radiation image 
conversion utilizing a stimulative phosphor. 
CONSTITUTION: By irradiating an object 12 
with light from a radiation source 1 1, a latent 
image is formed on a radiation image conversion 
panel 13. Then the fluorescence corresponding to 
said latent image is produced by light emitted 
from a light source 14 and displayed through a 
filter 18, a photoelectric converter 15, and an 
image regenerator 16 on an image display device 
17. In said method, an accumulative phosphor 
contg. an Eu2-*--activated compound halide 
phosphor of the formula (wherein X, X' are each 
CI, Br; X, a are each 0W2) (e.g., BaFBr.lO- 
3NaBr:10-3Eu2+) is used and the latent image 
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^S.ffiffT4'rS2io#«b 



1 . ^mtD^W 

BaFX-xNaX'':aEu2+ 
tt'?:H'FnO<xS2*;^CKO<aSO. 2>S: 
^ ^ S«t4 ffi 5iE;* ^ S iS L 3t Sc 



^ * ff I ffl U fc fiS: ai fifc ^ m Si -5 • 

» ffi ^ fe « ffi *i ;t jBfc ei « * 4 c i © -e $ 

8 59. 52T^sI^4. 236, 2 6 4 ^I^I^S. 
4#B9ra 55-163472 ^.1^55-11634 

itxm. t5x;lt;u4^-i|i^i:f 
ffl & S 3fc «t ;t rT « 5fe 61 J; Cf bS^ ^ » t» i8 1^ tl ^ « 
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BaFX:aEu2 + 
(flbXttCfi. B r i 2/ I <Z) -3 ^ a>ii>/X < <b 

^OS«^rS^tyt^&4 5 OTbMl I 0 0 n m©Stg 
i^l^TS ^ 4 . 2 3 9. 9 
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£8 a F X : E « '+9 * Cfe ffi ^ ^ fic 5^ ^ « ^ » 
B a F X : E u ' + ® © » tC d; i ^ ^6 ff ffi 

X ±£8 a F X : E u*+S3t«=J; t>»J?C J: 
•r*C:iC,fc*).BaFX:Eu *+S5t«c;t{^ffi 1" 

ttiSlfi^^a^-r^yt 8 a FX 

Ta*©^Ste*fT^TSfc. -tfDife^. 8 a F X : 

(BaFX) iv/NDyyft^}.!;^,^ (NaX''. 
(iUX^tiC£. B T ^^xf \ o^^o^^fli 



C 2 fSOo. - D t* ^ A -e^tfS L 

1 0 0 ^ mmm.Wcmm(onmwixmig^ti^h^^ 

OB a F X : E u 2 + 15 J; *, l> iSFtt K 0 i£ ^ 

BaFX - xNaX'' : aEu?+ 
(liLX*?J:CFX''ttt^'r*ltC£. Br^J;tf 

«:'f:n«'nO<xS2*?^aP0<a s0. 2/i 

Ta$*L*2fffi©3.-otf,;,A^t?g?l'^/Nciyy^b 

5ttSl*SiiK-ti:LJ&. (-:6-*akc:©ffife(^^ 4 5 0 7^ 
S 1 1 0 0 n m©iat^^iai0^^iaTSlieL.Tffi^ 

*%l5©fikJH«l{feStt;r^cf$ffl3Fn'&±E 2 fi5 
©a. - D t:^, i.{tS1fi^^Noy-y^fJjSjt«:a:fit^ 
©B a F X : E u )fe«t ^ I^lt^t;: X «l5p©]Bfc«ei 

5 



©^l^*Sttfc||^45 07?;Mll00 n m©i$afS 

©ff^tCct ^^^©WBttt B a F X : E u 2*®^t«c 

[£-:.T4:^M©]!&JH»«^m:6r)£ttB a F X : E 

ST*^, >i*?±e 2fifi©:x- D tf j.ftvS5(|t^/N 
o^r-y^b%ff^E:«:©-5 -^Tfeie^© xM:6< 1 0 

i X s 5 X I 0-i©ifHK:*^®^^^ti|^j^4;:j;^ 

N a B r Am^tZ ^ ^ ^^l^m^^^iZH^ WtCN 
^ fc±i2^©»S b^^a^i©^®ttlO-SSaS 

1 0 -»-c*^. 
^ % 5! © fik 5^ ei « ^ «j ;5r 1$ ffl $ *i i 2 fffi© a. 
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I ) ®^b^< A { B a F , ) . 
n ) ig^b/v ^) ( B a C £ , ) . mt^^ y -> A 

( B a B r , ) H J: ZJ^ it ^) ^ J. ( B a r , ) 

A (NaBr) 49<tCX^iE:fhi;»>A (Na 

3 ffia. - D f <^ A O^k^^ 

BaFX-xNaX'':aEu3+ 
(faux. X''. X a tttSjIil^i t^E«^ 
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I ) © 8 a F , ifc ±E B ) ©ysD Y yit-^^ y A ^• 
fflt^T*^>^-lii6B a F X*^m-e-U26. L A^ S 
C <D B a F X C±E Bi ) <D/^aVy^b:^^•'i<rA* 

C *J 6> T V B a F , <t /^ D y y <h y A ^> B a 

^;LtfB a FXtiB a F, t^aYyit^' 
y -^Ai^S^L. l5 4>n.£S^^>£ 1 0 0 r^± 

l.«6iC:*i:;i<T&i 5 1-285 

9 1 ^^m) . ^JtBaFXttBaF, <0f|i9?fttC , 

l^i^^mf^tzJ:^x4>i^Eiz^j&-^Li6^;Lt^X 
& * im^m^ ^fflra 51-6 1 499 . 

a F X©^^ifSl^«CB a F X izi^mmmntO^ 

-nm^=i: hmtSL-t ^ c tii<x & ^ . ^^rn<o®^ 

8 



i^^nm^^^mm:^mizi^i^x i>. Ba f, . 
Yyit^-t A. /X a^yiti- h y •> a:^ c^MfS 

abSC^ttBaFXx ^^a>^y{t:^^y'>A 

?f *3 tl . 

x^$^^xp-cmm^nfi•^ . «s^iaffitt6 o o;^m 
1 0 0 0 r;6<a^T3b'&. «fl£^ISie:Sl^frli|E|iE 
Jft^SK^KiJ; -^TM^a-S^^^. -ift 
tea: 1 :/bM6^|SI:6<ja^T*4. jWS^SfSSti 

- t3 tr .> A 2 fisoa. - D <^ AfcMTC-r 
9 



m^if^mytf^mm^isi^x-'isLKimmtsH^^m 
^^±^mLi^mm:^mtieizj:^xmhti^9c^. 

BaFX-xNaX^raEu?* 

I©'5^a>^«<it>lST'&*). x:fcJ;o:a 
tt-e^-etl 0<xs2^<fcCfO<aSO. 2« 

•ra^n^ 2fai'Z)^-cit^'>A{tfg|I^>'Na-iry/i: 

C X|Sl^0j&|^eioa3t^*Sttfcafe 4 5 0 1 1 

0 0 n m<Dis^&m^ommi&xmm^ ti^ ti&^H 

B a F X : E u2 + S^«cJ:^ t>K(r^. 6toTC©S 

^(*:^C£ffi-ri;*:a5l©jBc«lft«^«i:S'i^ tiB a f 

1 0 
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^^rm^Lit BaPBr.lO-»NaBr:10-» 
M^»^^i<fcoC BaFBr • 1 0-»NaBr : 1 

c <D ii s T tt s 5fe 0= © a a: * n e 95 c ± # ? -t!: -& c 

?K 2 Ei tt * ife eg © fife M lit « ^ m ;^ ^ fS& ffl 3 
1 1 



lilS^59-5G479 (4) 

BaFBr • 1 0-»NaBr : 1 0-'Eue+|5^«t 
*He-NeU--^'-5t (6 3 3 nm) TSbg-T S 

«c©Mfi£«c J; -,T t)^^M;:ci 16 IS o fit ^ 
«Sm^atcffiffl$*t*2f®©jL-at:^AM>£tI 

^30*f<*:CK^4 Htt-tn-ens a F B r • X N 
a B r : 1 0-»E u z+ S 3t «: J; 0? B a F C £ • x 
N a B r : 1 0-»E u 2+^^^^= C '^Sffi 8 0 K V p 
OXe(*^«Lfc«fev nt»S3t(** H e - N e 
-iK- (6 3 3nm) T L S[5t(*: © m«£ 

t««^l53'T**N a B r ©Sxffi[ (ffi®) itW^C 

1 2 



353E©l8E«*rtBaFBr ; 1 0->Eu z + St^fcW^© 

»^t::<fc *^3feWffi* I 0 0 i bfc i § ©ffiJi^lST 

^*?bv^40©tSlftttBaFC£ : 10 

»3t*©tt^c:«fc I 0 OitLy^iS© 

©®ClH»^^»:«r&tCtieffl B a F B r - x N 

a B r : 1 O-'E u z+fff 5fe tf^ <t B a F C £ • x 
NaBr : i Q E S^^H^ \i ^ H^' ^ x 0 
Tab^BaFBr:10-'E u z+gf <fc.CF B a 

FC£ : 1 0 -» E u *) t ffittffi©0^5lS 

afe^^^-r. ^fcBaFBr • xNaBr : 10 -»E 
u 2+|g5fe(^^ J; C^BaFC£-xNaBr:10-* 
E u ^+^ff3t«c©0^r4^^ *f tr>T <> x fit;&< 1 0 S x 
a: 5 X I 0 -»ffleaBtcab*l5^«ctt^#u:»5fe»ffi;i* 
i^tr^. m30*J,i:af^4iatt-€-n't*nBaF 
Br-xNaBr:lO-»Eu 2+|Sf i B a 

FC£-xNaBr:10-»Eu €5 5t (^t {c 0> T 
©x®it5^K:J;*^5tttSi©iii3^*^t-<>©T 

1 3 



©M^^Ba FBr • xNa I : I 0-»Eu2 + |53t 
«tBaFC£-xNaI:10-«E u2+|JAtt:4ro 

3 Sfe J; CFSB 4 tttJfsl T* o 3t . ^ B 
BaFBr • xNaC£ : 10-»Eu2+^ BaFC 
£-xNaC£:10-»Eu Z+Q^t^t© x^fit KfJ^ 
Ulcfc *%jfeK^Kc!:©gH|^ttm 3l83*fc«:®4i2!©# 

ffla^^^ «»f ±tllOrTtt^^^;i<. i o 2 -pispj^^^t 
tFSB4Ett:ir>-rm>Eu2+a3{t;i<l o-»-c**i5 

<i:CF^40i*:[5]^^©{Sf^I{C$»-6Ci;6<Ei6B$n;t. 

;r 16 i3 © J5fe «^ « « ^ m ^ ^ ffii 8S E ^ ffi t ^ T ^ tft 

extern laf*. m5B3c*?t>Tl 1 ttl&jHtftlfe*^ 
ffi. 12tt|ft:?«t, I 3 « JiS 2 fiB©^ - D f^? A 

1 4 
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St 5^ a « ^ / ^" * /I- ck *> & 5t * ^ s at ^ tfi -r 4 

^^ffi 1 1 1 3 ©rBIt;:ffigu. 

^ T IS <f U a JHttt M*clt W U )t 

/i:«:lEIL;6<§&^L. c *t § #t SE «c 

1 5 
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jfi^osistfe (-a©««) 
(DWi^'^mum&mm^t i s 0 jbw^i i o 0 n mn 

* *? X ©aia^ai^SgKH: 450;!F£750nmT 

* -StOTs LTtt4 5 0;^MlIOOnfn. 
Jf*L<ttd 5 0;irM7 5 0 nm©ia^^Wt*-Sm 
iaigt^<fflC^^,4x-&. C©|gH (4 5 0-^7 5 0 nm) 

1 6 



1 6 tr<fc -,Tia«i LTS^L@dK^^3§S 1 7 

Jt e ;|= 16 ?8 ® fife iH *S « see » ;r ^ cc 0 ^ T ffl 0 ^ H 
5S^5^^A«^«|/^•*i^^t±E 2 {ffi<Z)3. - o f<7 Aft 

c «: S SI f 4 €5 5t «s IS ii ^ « 3^ It (4^ ± tc® 1 1 n T 

Ite^WElSi^^Wti^J; *) Office fg^^-frSS&t, 
«l»^»:^r&A:^ ;ptt4^BS^ 55-163500^ 
1 7 



* fcfife«HH&^«^**;u©SIE(14l55t(*IBtct±;f: 
^§^0^Ba FX ' xNa X' : a Eu2 + |53t(^® 

0 - 1 1 0 0 n m0ia&«ilgt0««iST»^t;:<fc s 
tS 5 5 - 1 2 1 4 4 ^ce$KTl.>-S|&±^<t*?g7 

y^y:t^^i^^^7^h'&^i^.^mnwmi. 23 

6, 0 7 8 »HFBg^ 5 5 - 1 2 1 4 3 |SI 5 5 
-12 1 451-^ !»l55-84389^s R56- 
2385^.15156-2386^.1^56-741 
7 5 ^^Klga^^tT t>S?&±^{t®T;P;!7 y 
1S57/U;*- a /N V .r K I5*«c ^ * -5 . 

* fife « «l « ^ m A ;^ n/ o s a <4 s ^ <^ jS t;: 
ffiffl 55-1 46447^CSB5K$nT0^4ci:-5tc 
efe©«t;6<^9fe**tTt^T <> J; t^. * ^» C . fifcUttt 

re© 5 6-1139 s^h^iut 

1 8 
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4IHffi56-1 2600 ^CS^^nr 0^ * J: o 
§ ® ^ t @ * (*t is ® ^ jg ^ A {R <»: K jit ® OK C ^ S 

-O^mt i S OJi^ \ lOOn mffliSM 

jifea§®ffeHHe-NeU-T-:)fe (6 3 3 nm) . 
YACU-^-afc{1064nm) 
-afe<694nm)^T^Ulf:/U-1P- (4 88n 

1 9 



!iS8359-5G479 (6) 
e!^ss:«r^tt Ba fx : E ui+m^i¥<D^=^mmir 

BaF, 175. 5g (l^:;^).BaBr, 2 
97. ig (I^rn/),NaBrO. 206g (2 
xiO-»^:/U)*fJ;C)fEuBr3 0. 783g <2 

^tt 1 s?a%0***':?^^^t'Sie^x^gaii 2 8 
0 c^yi^xmi^^f^h 9oot;T2^niiff«^^, 

l^T^A -T-i^icAnr 2 i?tJft^*fr)3:-^fc. 2 ifc 
jt*Sii£tt©ie*'X*raii 2 8 0 ec/^TiSft U«3&<<P» 7 

0 0 r T 1 If ra^T« ^fc. 2i?titft^«fe. 

2 0 



BaFBr « 10-»tMaBr : 10-»Eu 2 + IS^(^ 

*fcxNaBr<Z)ft*5*?tCNaC£0. 117b 
(2xlO-»^r;i/)^J;CKNalO. 30g (2x 

[51136 CbTBaFBr • 1 0-'NaC£ : IQ-'E 

uZ+flf5fcfr*f«fcCfBaFBr • 1 0-»Na I : 10 

-» E u 2+f|^{t;^gJg t fc. tS hKiN a B T 

Lfli^^C tiU^{t±ii^tm^tZ B a F B r • 1 

2 1 



iS-r * C it;:.*: oTiai?;4<|^j 3 0 0 Affl»afe«c|S^ 

BC<Z)iW£H:fifc5f«tmg&fiS/x-;?i;i/;c@SBE 8 0 K V p 
( 6 3 3 n m) TUliBL. 0 fi[ 3fe ® fifc 3? 

BaFBr • 10-»NaBr : IQ-'Eu z + gjife 
BaFBr - lO-»NaC£: lO-»Eu 
5feWc^-^ BaFBr • 1 0-»Na ISff5fe(|t^^M0^ 

ffi:;^^B a P B r : 1 0 -» B u z+ff 5fe<*J ^ ffl 0^ 

m^T^m I ^tcmr. dt-^x^HhWcii^^msitik 

*;f:a?lojR5t^«^»P5rffittB a 

F B r : I 0 - E u z+fif ^«f<0**ffl 0^ fc 

^ « ^ ^• * * ffi ffl ^ * Sfe 5f at «t ^ ;5r ffi (clt T 1*1 

2 2 
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^mm 2 . 

^^i^mPitUXB a F, 17 5. 3 g (l ^ ,u 
^ Bac, 2 0 8. 2 g . NaC£ 0 

• 1 1 7 g (2 X i O-^/i,) ij^oTE u C 0 
. 5 17b (2 X 1 o-'*;u) 

ft*5*);CNa B r 0 . 2 0 6 g (2x1 0-^^) 
^cfcCKN a I 0. 3 0 g (2x1 ^ *t 

^ • I 0-»N a B r : 1 0 - E u 2 + S B 
a FC£ . 1 o-»Na r : 1 0 - E u 2+^^(4, g 

^tm^iZOXBB FC£ : 1 0 - E u 

^^^^^^ i^m<DQtyt(i\ii=^m(^^Tmt^m\ t 
2 3 



15B8359-56473 (7) 

BaFC£- lO-»NaC^: 10-»Eu«+l5^ 
i^. BaFC£ - 10-»NaBr: iO-*Eu 
3fetl=*fctC?BaFC£ • iO-*Na I : | 0->Eu 

^^iCJ:*§85tl5S;^8aFCfl : 1 0-'Eu2+S 
^ 5f tft m ^ » / V * ^ ffl f S 4: §S 95 ® a H ^ ffi 

^8i^a^«Ba F C i : 1 0-»Eu2+®^(|:(Z);&.;t 
Sl^^q 3 

N a B r ^^ttl^'tl 61. 7g(0. B*/!'). 
247. Og (2. A^/U) A 9 3 , 9g ( 

TBaFBr O. 3NaBr:10-»Eu 
«tx BaFBr - I. 2NaBr: 10-»Bu 2 + 
*(4s*?ctafBaFBr • 2. 4NaBr : 1 0-»E 

i?CK:fie»nfc 3S^0®E5fe«t*fflO>T||»^ 1 t 
2 4 



TEiS i^C^^FH^J^oC BaPBr • 0. 
3NaBr : 1 0 E u ^ ^ ^ ^ ^ 

• 1 . 2 N a B r : I 0 -> E u 2 + 15^(4^:^ ffl te Sfc 

©BaFBr : 1 0-E u 2 + * «c ^ ffl 0^ Bfc ft 
«^tt/N'*/u©-E:tL^^4xt^I 1 , 7 (&*fcfclJJ>^ 1 . 2 
fl5T^oteA<. NaB^a:?i^J;♦)^o^ BaFBr • 
2 . 4 N a B r : 1 0 - E u 2 + ® ^ ^ o^ fife |f 

B a F B r : 1 0-»B u z + Q ^ t^ «l « 

^m/>";^;u©t!j 0 . 7 ffir-C&-,fc. fj£-,x B a F B 
r O. 3NaBr:I0->Eu z+S5fe(* *J J; B 
aFBr-l. 2NaBr:10-»EuZ+S5t(^j^ 

tft«^»^^ttB a FB r : 1 0-»Eu2+Saf^«:© 

*^fflt^ytai*ia{fe^ai,v;i,n.;t<ffflt-sfifei»*«« 

2 5 



2^aiSK-Cab4ji<. BaFBr-2. 4NaBr 
: 1 0->E u2+®5fef|E^Mt>/£fife54«im^«/^-:|t;u 
*f$ffi'r^fifclHJft«SEm:«r^W:B a F B r : I 0 - 
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^^:^^Cf$fflacniBaFBr • 10 -'NaBr 


BdPBr 








3 


0 


0 


: 1 0 -» E u z + H^f^tOljgx h n^is^X/IS^m 


BaPBr 


* 10"* NaBr : 






6 


0 


0 




BaPBr 


• 10-» NaCa : 


10-* 




5 


4 


0 


m 3 S*? cfcO^S 40a:BaFBr - xNaBr : 


BaPBr 


• iO-»KaI : 


10-* 


Eo2 + 


5 


7 


0 


1 0 - E u ci: BaFC£-xNaBr:10 


BaPC£ 


• lO-»Bu2 + 






1 


0 


0 


-» E u 2+l55fe«=<CibMt* N a B r S X ® .tliJ^tC^ 


BaPCA 


• ir» NaCft : 


io-» 


Bu2 + 


2 
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0 




BaPCft 


• ir» HaBr : 


io-» 


Ea2 + 


2 


8 


0 




BaPC4 


• lO-» Na[ : 


io-» 


Bu2+ 


2 


7 


0 


T * . 


BaPBr 


• 0.3HaBr : 


10-' 


Eg2 + 


5 


1 


0 


1 1 "ftltmiSiSSS. 1 2 -tt^fr. 1 3 - 


BaPSr 


• 1.2HaBr : 


io-» 


Eo2+ 


3 


6 


0 




BaPBr 


• 2.4KaBr : 


io-» 


Eu2+ 


2 


1 


0 


^S. 16 17-ii«^^^S. 



1 Z - y -i lu^ - , 
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